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(54) TRANSFER SHEET 
(57)Abstract: 

PURPOSE: To provide a transfer sheet used in such a 
case that the transfer sheet is molded by a vacuum 
press molding method or a pressure forming method to 
be applied to the exterior surface of an object to be 
transferred having a three-dimensional shape such as a 
cabinet of a light electric appliance or an interior 
member of a car to perform the decoration of the object 
to be transferred. 

CONSTITUTION: In a transfer sheet obtained by 
laminating a transfer layer having an adhesive layer 4 
exposed to the outermost surface thereof to a base 
material sheet, a large number of the fine particles 
coating the adhesive contained in the adhesive layer 4 
are allowed to protrude the surface of the adhesive layer 
and the center line average roughness (Ra) of the 
adhesive layer is 0.3-1 .2jim and the max. height (Rmax) 
of the surface of the adhesive layer is 2.5-8.0^m, 




* NOTICES * 



JPO and INPIT are not responsible for anydamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The imprint sheet which it comes to project the particle of a large number which covered 
the adhesives contained in this glue line in the imprint sheet which comes to carry out the laminating 
of the imprint layer which a glue line exposes to the outermost surface to a base material sheet from 
the front face of this glue line, and the center line average of roughness height (Ra) of this glue line 
is 0.3-1.2 micrometers, and is characterized by the surface maximum height (Rmax) being 2.5-8.0 
micrometers. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the imprint sheet used for it when carrying out 
muffle painting and decoration to the sheathing side of a transferred object with solid configurations, 
such as a cabinet of a light electric appliance machine, and an interior member of an automobile, 
after carrying out covering shaping of the sheet by the vacuum pressing method, a pressure-forming 
method, etc. 
[0002] 

[Description of the Prior Art] In covering shaping replica methods, such as a former and vacuum 
pressing method and a pressure-forming method Although it is heated and pressurized, deaerating 
the air which exists a transferred object between imprint sheets as a vacua after contacting the glue 
line front face of an imprint sheet on a transferred object front face in case an imprint sheet is 
imprinted on a transferred object front face In this case, faults, such as a blister and an imprint 
omission, arise and an appearance becomes [ a part of air ] being easy to remain (air pocket) 



therefore bad. Until now, the approach of forming detailed irregularity beforehand with paint or 
shaping, the method of preparing the pinhole of a large number which penetrate the whole imprint 
sheet, etc. are in a transferred object. Moreover, in JP,51-45137,A, it has the description deaerated 
by considering as the heating sheet which prepared a detailed protruding line or a detailed concave 
streak in the adhesive coated surface. Furthermore, in publication of unexamined utility model 
application Showa S-22947, it has the description which loses an air pocket by considering as the 
label for in mold shaping with which embossing which the depth of a trough is 4-8 micrometers, and 
is 1/3 or more [ with a thick heat-sealing nature resin layer ] is performed to the heat-sealing nature 
resin layer. 
[0003] 

[Problem(s) to be Solved by the hivention] the approach of preparing minute irregularity in the 
transferred object front face beforehand with paint or shaping — ** ~ if too small, effectiveness will 
not show up, but if too large again, a poor imprint will arise or it will become a poor appearance. 
** In order for a process to increase or to perform special processing to metal mold etc., the costs 
which decoration takes become quite comparatively high-priced. 

Variation arises in concavo-convex magnitude, a pattern may fall out in polar zone, or poor 
adhesion may arise. 

[0004] The ornament layer in which the pinhole of ** large number opened will be fabricated by the 
approach of preparing the pinhole of a large number which penetrate the whole imprint sheet, and a 
design will be inferior. 

** A process will increase and also it will be [ it becomes the cause of ink dregs (foreign matter), 
and ] inferior in respect of cost and quality. 

[0005] At JP,5 1-451 37 A> with the heating sheet which prepared a detailed protruding line or a 
detailed concave streak in the adhesive coated surface, an ink layer separates from a base film at ** 
embossing process, or a poor imprint arises by foreign matter adhesion etc. 

** Compared with this invention, it is difficult to fabricate uniform and detailed irregularity, and 
irregularity appears in an ornament layer front face, or becomes imstable [ adhesion ]. 

Embossing conditions are narrow and quality is not stabilized. 
[0006] Furthermore, in publication of unexamined utility model application Showa 5-22947, the 
depth of a trough is 4-8 micrometers at a heat-sealing nature resin layer. With the label for in mold 
shaping to which embossing which is 1/3 or more [ with a thick heat-sealing nature resin layer ] is 
performed, ** above. The same problem as JP,51-45137,A arises, and also there is irregularity 
which is **4-8micrometer, and it is necessary to perform sufficient heating and pressurization to 
remove this irregularity at the time of an imprint, and ink is burned on a base fihn, and becomes poor 
[ a design ], and also problems, like heat distortion arises in a transferred object occur. 
[0007] It is not necessary to prepare the pinhole which this invention does not need to process to a 



transferred object before an imprint for detailed irregularity formation, and a large number penetrate 
on an imprint sheet. Then, further It is not necessary to perform embossing as an approach of 
forming irregularity in the front face of the glue line of an imprint sheet. It aims at offering the 
imprint sheet which can give muffle painting and decoration to a transferred object without there 
being no air pocket between imprint sheets about a transferred object at the time of an imprint, 
therefore producing faults, such as a blister and an ink omission. 
[0008] 

[Means for Solving the Problem] In order that this invention person etc. may solve the above* 
mentioned technical problem, with the imprint sheet of this invention In the imprint sheet which 
comes to carry out the laminating of the imprint layer which a glue line exposes to the outermost 
surface to a base material sheet It comes to project the particle of a large number with which this 
glue line covered the adhesives in this glue line from the front face, and is characterized by for the 
center line average of roughness height (Ra) of the front face of this glue line being 0.3-1.2 
micrometers, and the surface maximum height (Rmax) being 2.5-8.0 micrometers. 
[0009] In the imprint sheet of this invention, although an imprint layer (layer which separates from a 
base material sheet and is imprinted by the transferred object) consists of a glue line exposed to the 
outermost surface, stratum disjunctum and a pattern layer are prepared on a base material sheet if 
needed. Moreover, the glue line which has, the pattern layer, i.e., the pattern plasticity, which has an 
adhesive property, can be prepared. 

[0010] As that thickness, 5-200 micrometers is usually 19-50 micrometers desirable still more 
preferably that the material of a base material sheet should just be what has detachability with the 
imprint layer currently used for this kind of imprint sheet in principle. When the example of the 
material of this base material sheet is shown, polyethylene terephthalate. The polyester system resin 
by polybutylene terephthalate, a polyethylene terephthalate isophthalate copolymer, etc., Polyolefine 
system resin, such as polyethylene, polypropylene, and the poly methyl pentene, The 
polyfluoroethylene system resin by the Fori vinyl fluoride. Fori fluoride NIRIDEN, Fori ethylene 
tetrafluoride, ethylene, an ethylene tetrafluoride copolymer, etc.. The polyamide system resin by 
nylon 6 Nylon 66 etc., a polyvinyl chloride, A vinyl chloride vinyl acetate copolymer, an ethylene- 
vinylalcohol copolymer, The cellulose system resin by vinyl system resin, such as polyvinyl alcohol, 
the cellulose triacetate, cellophane, etc.. Although the acrylic resin by the polymethyl methacrylate, 
polymethacrylic acid ethyl, polyacrylic acid butyl, etc., high impact polystyrene, a polycarbonate, 
poly ant RATO, polyimide, etc. are raised It does not dissolve with the heat at the time of an imprint, 
the elongation of a pattern layer is followed, and it will not be limited especially if it is the material 
which can be extended. In addition, it is possible the whole surface or to change gloss partially by 
printing, coating, etc. using a base material sheet and the ink containing a flatting agent to stick. 
[001 1] The glue line is constituted considering the particle and the binder as a principal component 



As a binder, sensible-heat adhesives and a pressure sensitive adhesive can be used, and the class of 
the resin can be chosen from thermoplastics, heat-curing mold resin, and ionizing-radiation 
hardening mold resin. Also in it, hot melt resin, such as acrylic resin, the acrylic styrene copolymer 
resin, vinyl chloride vinyl acetate copolymer resin, polyurethane, chlorinated rubber, cyclized 
rubber, and chlorination polypropylene, is desirable. 

[0012] As a particle which is the constituent of a glue line, an inorganic system particle, organic 
system particles, and those mixture can be used. Specifically, a pigment, a silica, an acrylic bead, a 
polycarbonate bead, an urethane bead, a nylon bead, a metal powder, etc. can be used. As a particle 
size of these particles, 2-20-micrometer 1-10 micrometers can be used preferably. Moreover, 
addition of a particle 1-40 weight sections is desirable to the binder 100 weight section. By addition 
of the above-mentioned particle, the center line average of roughness height (Ra) of the front face of 
a glue line is set to 0.3-8.0 micrometers. Here, when the particle size of a particle is smaller than 2 
micrometers, the surface roughness by addition cannot be set to less than 0.3 micrometers, and the 
air pocket produced between the imprint sheet at the time of an imprint and a transferred object 
cannot be prevented. Moreover, when the particle size of a particle is larger than 20 micrometers, 
even if contact to an imprint sheet and a transferred object becomes less dense, it becomes easy to 
produce the imprint nonuniformity at the time of an imprint and it raises and imprints heating 
pressurization conditions, a concavo-convex front face will check a design. When the addition of a 
particle is under 1 weight section, surface roughness cannot be set to less than 0.3 micrometers, and 
caimot prevent the air pocket produced between the imprint sheet at the time of an imprint, and a 
transferred object. When the addition of a particle is more than 40 weight sections, the adhesive 
property at the time of an imprint will be inferior. 

[0013] About the mold release side of a base material sheet, the stratum disjunctum which becomes 
about the surface layer of the imprint layer imprinted by the transferred object is formed if needed. 
That is, when a base material sheet is exfoliated from an imprint sheet after an imprint process, 
stratum disjunctum turns into a surface layer of the imprint layer which remains in a transferred 
. object side, holds an imprint layer to a base material before an imprint, after an imprint, makes easy 
exfoliation between a base material sheet and an imprint layer, and achieves the operation from 
which the pattern layer imprinted fiirther is protected. The monomer which has the prepolymer, 
acryloyl radical, or methacryloyl radical which can use thermoplastics, thermosetting resin, and 
ionizing-radiation hardening mold resin, for example, has resin, such as acrylic resin, such as 
polymethylmethacrylate, polyurethane system resin, vinyl chloride vinyl acetate copolymer resin, 
unsaturated polyester, chlorinated rubber, and cyclized rubber, an isocyanate compound and a polyol 
compound, an acryloyl radical, or a methacryloyl radical as a resin material which constitutes this 
stratum disjunctum, and two or more sorts of mixture chosen from the above can be used. 1.0-4.0 
micrometers of thickness of stratum disjunctum are usually preferably formed in about 1.5-3.0 



micrometers. 

[0014] a pattern [ that a pattern layer adds a design property to a transferred object by the imprint of 
an imprint layer, and the pattern and the pattern were given ] layer, or a whole surface ink layer 
(solid layer) ~ each — it consists of independent or more than two-layer [ these ]. This pattern layer 
is formed by printing or applying to a resin binder the ink which added coloring agents, such as a 
color and a pigment. 

[0015] The monomer which has the prepolymer, acryloyl radical, or methacryloyl radical which can 
use thermoplastics, thermosetting resin, and ionizing-radiation hardening mold resin, for example, 
has resin, such as acrylic resin, such as polymethylmethacrylate, polyurethane system resin, vinyl 
chloride vinyl acetate copolymer resin, unsaturated polyester, chlorinated rubber, and cyclized 
rubber, an isocyanate compound and a polyol compound, an acryloyl radical, or a methacryloyl 
radical as a binder resin material of this pattern layer, and two or more sorts of mixture chosen from 
the above can be used. What is necessary is just resin which follows the local extension preferably 
produced in case a vacuum forming is carried out in ordinary temperature, and is extended. 
[0016] As a pattern layer, the photoluminescent layer which distributed photoluminescent pigment, 
such as an aluminium powder and an oxidation tongue covering mica, to the above-mentioned 
binder can also be formed. 

[0017] As a pattern, a grain shank, a grain shank, an alphabetic character, a graphic form, whole 
surface solid layers, or these combination are arbitration. 

[0018] Into the ionizing-radiation hardening mold resin used for a glue line, above-mentioned 
stratum disjimctum, and an above-mentioned pattern layer, when making it harden in ultraviolet 
rays, acetophenones, benzophenones, MIHIRA benzoyl benzoate, and thioxan tons can be mixed and 
used as a photopolymerization initiator. 

[0019] Ionizing radiation means what has a polymerization and the energy quantum which can 
construct a bridge for a molecule among an electromagnetic wave or a charged-particle line, and 
ultraviolet rays and an electron ray are usually used. As a source of ultraviolet rays, the light source 
of an ultrahigh pressure mercury lamp, a high-pressure mercury-vapor lamp, a low pressure mercury 
lamp, a carbon arc, a black light lamp, a metal halide lamp, etc. can be used. What irradiates an 
electron with the energy of 100-300KeV preferably 100 to 1000 KeV can be used, using various 
electron ray accelerators, such as a cock loft WARUTON mold, a BANDE graft mold, a resonance 
transformer mold, an insulating core transformer mold or a linear model, the Dynamitron mold, and 
a RF mold, as a source of an electron ray. 

[0020] As a transferred object, various kinds of things, such as resin, a metal, glass, ceramics, and 
wood, can be applicable. As a gestalt of a transferred object, they are a plate, a sheet, three- 
dimension mold goods, etc. 

[0021] As a replica method, it is the following approaches that the description of the imprint sheet of 



this invention can especially employ efficiently enough. A vacuum-forming coincidence replica 
method which is indicated by JP,4-288214,A, JP,5-57786,A, etc. This lays an imprint sheet above a 
transferred object so that an imprint layer may turn to a transferred object side. And it helps to carry 
out vacuum suction from a transferred object side, and to cover an imprint sheet on a transferred 
object front face. As adhesives, when using the thing of a sensible-heat mold, and an imprint sheet is 
covered on a transferred object front face, it covers and they are coincidence, the replica method 
which after and an imprint sheet are heated [ replica method ] at a heater and makes an adhesive 
property discover, or the replica method which the heated molding rubber is stuck [ replica method ] 
by pressure and makes an adhesive property discover. 

[0022] An injection-molding coincidence replica method which is mdicated by JP,2-42080,B, JP,4- 
19924,B, etc. as a replica method which can employ the description efficiently in others. In this case, 
it is also possible to perform same processing using a base sheet and the binder not exfoliating on the 
base sheet of the side in contact with an imprint ink layer and the contrary, i.e., metal mold. This is 
inserted so that the male side with which an imprint layer has a injection hole for an imprint sheet 
may be first turned to between a female mold and a male. After closing both molds, injecting 
melting resin in die cavity between both molds (shaping cavity) from a injection hole, after 
preforming an imprint sheet on the surface of a female mold if needed, and carrying out cooling 
solidification of the injection resin, it is the approach open both molds, and exfoliate only drawing 
and a mold-release characteristic base sheet from a mold, and only an imprint layer leaves mold 
goods and the imprint sheet stuck to this to a shaping side. 

[0023] Moreover, it faces sticking a sheet on a pillar-shaped object, a press roller is used for each 
side face of a pillar-shaped object, and there is the wrapping (for example, in attachment to the 
square pole, sheet is stuck with top side, right-and-left both-sides side, and the bottom one by one, 
and, finally it sticks on four side faces) processing approach which sticks a sheet one by one so that 
it may be indicated by JP,59-51900,B, JP,61-5895,B, JP,3-2666,B, etc. It is the approach of turning 
the adhesives layer side of an imprint sheet to a transferred object, and pasting up an imprint sheet 
by lamination, making paste up an adhesives layer on each side face with heating etc. one by one, 
and exfoliating only a base material sheet in the appropriate back. 
[0024] 

[Fimction] In the imprint sheet with which this invention comes to carry out the laminating of the 
imprint layer which a glue line exposes to the outermost surface to a base material sheet It comes to 
project the particle of a large number which covered the adhesives contained in this glue line from 
the front face of this glue line. Since it is the imprint sheet which the center line average of 
roughness height (Ra) of this glue line is 0.3-1.2 micrometers, and is characterized by the surface 
maximum height (Rmax) being 2.5-8.0 micrometers The time of imprinting an imprint sheet on a 
transferred object front face in covering shaping replica methods, such as a vacuum pressing method 



and a pressure-forming method, Deaerating the air which exists between a transferred object and an 
imprint sheet as a vacua, after contacting the glue line front face of an imprint sheet on a transferred 
object front face Heating, When pressurized, muffle painting and decoration can be given to a 
transferred object without not producing an air pocket and producing faults, such as a blister and an 
imprint omission. 
[0025] 

[Example] Next, it explains concretely, referring to drawing 1 about the example of the imprint sheet 
in this invention. Drawing 1 is the sectional view of the imprint sheet of this invention. 
[0026] (Examples 1-3) As a base material sheet 1, the moldability polyethylene terephthalate film 
(Toray Industries lumiler X45) with a thickness of 25 micrometers was used, acrylic resin system 
exfoliation varnish (product made from a ZAINKU tech) was applied to the front face, it dried in 80 
degrees C and 0.5 seconds, and the stratum disjimctum 2 with a thickness of 2.5 micrometers was 
formed. Next, the pattern layer 3 of a grain pattern was formed by gravure on stratum disjunctum 2 
in the pattern layer ink (Showa ink industrial place UPV) in which a binder consists of urethane and 
vinyl chloride vinyl acetate resin. Next, the adhesives which considered acrylic resin (the product 
made from Showa ink industry, HS32 White) and a silica (the product made from Fuji SHIRISHIA, 
Syloid) as combination of Table 1 were adjusted. These adhesives were applied on the above- 
mentioned pattern layer, it dried in 105 degrees C and 0.5 seconds, and the glue line 4 with a 
thickness of 5 micrometers was obtained. 

[0027] Thus, the decoration of a three-dimensions-transferred object was given to coincidence using 
the produced imprint sheet on the side face and base which are the outside of the cylinder-like cop 
fabricated with polystyrene resin. The surface roughness of this transferred object used the thing 
(0.15 micrometers and 1.18 micrometers). As a procedure, first, it arranges so that the glue line of an 
imprint sheet may wrap in the outside of a cop, and extension shaping of the imprint sheet was 
carried out by vacuum suction, and the cop was made to meet outside at the room temperature of 20 
degrees C. After forcing the silicon production form rubber heated by 170 degrees C for about 3 
seconds and carrying out heating pressurization from a base material sheet side in this condition, the 
base material sheet was exfoliated. Consequently, good decoration without the crack and crack of an 
imprint layer including a three-dimensions curved surface was made to the cop. The evaluation 
result of an imprint sheet is shown in Table 3. 

[0028] (Examples 1-3 of a comparison) About the glue line given in examples 1-3, the adhesives 
which considered the acrylic resin which is the constituent of a glue line, and a silica as combination 
of Table 2 were adjusted, and it applied on this pattern layer, it dried in 105 degrees C and 0.5 
seconds, and the glue line with a thickness of 5 micrometers was obtained. The subsequent process 
obtained the imprint sheet like examples 1-3. It carried out about the imprint process as well as 
examples 1-3. The evaluation result is shown in Table 3. 



(Following margin) 

[0029] 

[Table 1] 



[0030] 
[Table 2] 



[0031] (The measurement evaluation approach) The measurement / evaluation approach is indicated 
below. 

[0032] (The center line average of roughness height [Ra] and maximum height [Rmax]) JIS It 
applies to B0601-1982. 

[0033] (Observation by the side of the transferred object after an imprint) The appearance by the side 

of the transferred object after an imprint and a Scotch tape peel test is observed by viewing. This 

evaluation result is shown in Table 3. 

(Following margin) 

[0034] 

[Table 3] 

[0035] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the effectiveness of 
a publication is done so next. 

[0036] In covering shaping replica methods, such as a vacuum pressing method and a pressure- 
forming method, when being heated and pressurized, deaerating the air which exists between a 
transferred object and an imprint sheet as a vacua after contacting the glue line front face of an 
imprint sheet on the transferred object front face at the time of imprinting an imprint sheet on a 
transferred object front face, muffle painting and decoration can be given to a transferred object 
without not producing an air pocket and producing faults, such as a blister and an imprint omission. 



[Translation done.] 
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